XXIV.?On the effects of temperature on the absorption of gases by charcoal by Hunter, John
649 
XXIV.-Oorb the Efects of Temperature on  the Absorption of Gases by  
Charcoal. 
By JOHN HUNTER, M.A,, F.C.S., F.R.S.E. 
THE following paper refers to some experiments instituted for the 
purpose of determining the effects of variatioq in temperature on the 
amount of ammonia and cyanogen absorbed by one volume of cocoa-nut 
charcoal. The results contained in a former communication (Chem. 
Soc. Jour., March, 1870) indicate that when a gas is capable of being 
largely absorbed by charcoal, it exists in a partially liquid state within 
the pores. The question then arises : does the absorption diminish regu- 
larly as the tempei ature increases, or does it change abruptly at a defi- 
nite point ? 
In conducting these experiments, the tube containing the gas and 
charcoal was surrounded by an external glass vessel, and after the ab- 
sorption had been determined in the usual way, this was filled with water 
maintained at a constant temperature, usually commencing at about 75" 
or 80" C., until the volume of the residual gas remained constant; and 
by making similar observations at interval8 of 5" C., until the tempera- 
ture was reduced to zero, a series of cormsponding absorptions was 
obtained. It was found that the volume of ammonia absorbed gradually 
and continuously decreased as the temperature increased from 0" to 
55OC., but above that point a sudden change occurred, and the succes- 
sive quantities of the gas given off were considerably less in proportion. 
In the caseof cyanogen, the absorption is continuoas between 0" and 80°C., 
diminishing as the temperature rises. These results prove that when 
an easily condensed gas is driven from the poses of the cbarcoal by the 
action of heat, it does not escape in a regular curve, but exhibits a 
rapid change at a certain tem- 
perature, and there is no reason 
to doubt that any largely ab- 
sorbed gas or vapour will present 
similar phenomena. Cyanogen 
probably varies from the regu- 
larity of the curve, a t  a tempera- 
ture higher than that to which 
it was exposed in these experi- 
ments. By measuring the tem- 
peratures on the horizontal, and 
the volumes on the vertical scale, 
we obtain a line or curve repre- 
senting the gradual change in 
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Time , . .. .. 1'. - 
67 -4.O 
68 -18 
b 69 -49 
56 -35 
60 -77 
-- i 
Average , . , . 63 ,6173 
the volume absorbed by one volume of cocat-nut charcoal as the tem- 
perature rises. In order to render the change in form of the curve 
more apparent, the vertical scale is drawn ten times as great as the 
horiz ont a1 . 
In the tables on page 650, V is the volume of gas absorbed by one 
volume of cocoa-nut charcoal a t  the given temperature reduced to 
760 mm. 
It appears from a few observations on the time occupied by the 
absorption of cyanogen, that the process is almost entirely confined to 
the first ten minutes, and that afterwards it proceeds much more slowly. 
The accompanying table and curve illustrate the rapidity with which 
the absorptionftakes place, the time being measured on the horizontal, 
and the volumes on the vertical scale. V is the volume absorbed by 
one volume of cocba-nut charcoal, corrected for pressure and tempera- 
2'. 3'. 4'. 5'. 6'. 7'. 8'. 9'. 10'. 24hrs. ------ - - - - - --,-. 
75 -97 81 *OO 84 '55 86 '00 86 '63 87 '40 87 '68 87 -88 - 102 '1 
74 *14 '76 -95 78 -58 79 '41 80 -23 81 '06 81 *85 82 -46 83 -06 10'7 -27 
78 *38 82 '42 84 -81 87 *20 88 '89 90 -51 91 -32 91 -73 92 *07 107 '40 
68 -83 76 *SO 78 -45 80 '18 82 '00 83 -70 85 90 86 -40 87 -40 107 810 
68 '15 72 '37 75 *96 78 '4.0 80 *52 81 070 82 '66 83 -40 84 '20 105 -23 
*09 77 -91 80 '29 82 '24 83 *65 84 937 85 T O  86 -37 86 '68 105 -82 
-- -- ------ --- ~ 
ture .- 
Hydrogen and nitrogen are very slightly absorbed by cocoa-nut 
charcoal ; one volume of the latter absorbs the following quantities, 
reduced to 3" C. and 760 mm :- 
Hydrogen. Nitrogen. 
4.4 15-0 
4-1 15.5 
4.8 15.2 
Average.. 4.4 15.2 
- 
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